This study investigated the effect of different cereal-legume blending ratios on nutritional quality and functional property of different blends. The legumes and steeped cereals were cleaned, minimally roasted, dehulled, milled and sifted separately. A single-factor experiment with three levels of the factor (cereal: legume ratio 85:15, 75:25 and 65:35 coded as B1, B2 and B3, respectively) with two replications were used to conduct the experiment. The collected data were subjected to analysis of variance using SPSS statistical software and compared with the recommended values for the age group of 6-24 months. Mean separation result showed that protein, fat, energy, crude fibre and ash contents were significantly (p<0.05) different among the blends where B3 revealed higher values. Protein contents of B2 and B3, ash and fiber content of the three blends, as well as energy value of B3 were within the recommended levels. However, none of the blends met the recommended fat content. Calcium, zinc and iron content of the blends increase as the proportion of legumes increase, but only the iron value was within the recommended level. The molar ratio of phytate and the three minerals were within the recommended value for better absorption. Water solubility index increased as the proportion of legume increased from 15% to 25% then decreased as legume increased to 35%. B1 revealed significantly higher viscosity values (248.43±3.35cP) and viscosity decrease as the proportion of legume increased. Based on 10 nutritional and functional criteria, B3 possess the most desirable among the studied blends.
INTRODUCTION
Malnutrition is a disparity between the amount of food and other nutrients that the body needs and the amount that it is receiving. In the developing world two-third of child mortality and morbidity is attributable to malnutrition. The prevalence of child malnutrition is extremely high in Ethiopia (38% stunted, 24% underweight and 10% wasted) (EDHS, 2016) . Critically important period of tackling malnutrition is the period of complementary feeding when foods of low nutrient density begin to replace breast milk and rates of diarrheal illness caused by food contamination are at their highest (Brown et al., 1998; World Bank, 2005) . Children aged 6-24 months are at the highest risk of malnutrition mainly due to sub-optimal complementary feeding practice.
As a result, they fail to attain their full potential of growth and development, suffer long-term deprivation of energy, nutrients, and consequently chronic protein energy malnutrition (PEM), often accompanied by micronutrient deficiencies.
The period 6-24 months of age is one of the *Corresponding author: hellenwalle@yahoo.com most critical periods in the growth of the infant. Appropriate consistency/texture of complementary foods is an important aspect of optimal infant and young children feeding. Given the low gastric capacity of children and the inability of the child to digest viscous foods, complementary food at early period of supplementary feeding is supposed to be semi-solid (Brown et al., 1998 Low price, and (iv) Use of local food materials (Dewey and Brown, 2003; Pelto et al., 2003) .
Moreover, for effective use and acceptance of complementary foods by consumers, it is desirable to study the impact of the process and blends on functional property of the products (Brou et al., 2013) .
Therefore, this research was conducted to investigate the effect of different cereal-legume blending ratios on nutritional quality (proximate, mineral, anti-nutritional factors and phytate/ mineral molar ratio as a proxy indicator of mineral bioavailability) and functional property of the different blends, to choose the best blend based on selected nutritional profiles.
MATERIALS AND METHODS

Sample Preparation and Experimental Design
The cereal (maize, wheat and barley) and legume (chick peas, soybean and lentil) were cleaned manually and washed in 5% (w/v) sodium chloride (NaCl). The cereal was steeped in potable water at room temperature in grains to water ratio of 1:3 (w/v) in a plastic container by changing the water in every 3 hours for a total period of 9 hours. After which the cereal was drained. The cereal and legume were cleaned, minimally roasted (until it develops a golden colour), dehulled, milled and sifted through a fine mesh separately.
A "ULTIMA-2") and the absorption of the metal to be analyzed was measured at a specific wavelength.
Where: W = weight (g) of samples; V= volume (V) of extract; a = concentration (μg/ml) of sample solution; b = Concentration (μg/ml) of blank solution.
Phytic acid content was determined as described by Wheeler and Ferrel (1971) . Briefly, the sample Among the techniques used to determine the bioavailability of minerals in the human body, measuring the molar ratio of phytate and minerals in the food is suggested by Morris and Ellis (1989) .
The suggested desirable molar ratios for mineral absorption are phytate:iron < 1 (Hallberg et al., 1989) , phytate:zinc < 15 (Turnlund et al., 1984; Sandberg et al., 1987; Morris and Ellis, 1989) ; phytate:calcium < 0.24 (Morris and Ellis, 1985) .
The mole of phytate and minerals was determined by dividing the weight of phytate and minerals with its atomic weight (phytate: 660g/mol; Fe: 56g/mol; Zn: 65g/ mol; Ca: 40 g/mol). The molar ratio between phytate and mineral was obtained after dividing the mole of phytate with the mole of minerals.
Functional properties
Water absorption index (WAI) of the sample flour was determined in duplicate as per the method of Anderson (1969) . Sample of 1.25g was placed in 40 ml centrifuge tube and suspended in 15ml distilled water. The sample was incubated by using uniformly from 25°C to 95°C and held for 15 min and cooled to 50°C. Then viscosity was determined after cooling to 50°C (Mbata et al., 2009) .
Data handling and statistical analysis
Summary statistics (mean and standard deviation) was computed for dependent variables. In order to find differences between blends, the proximate Group (PAG, 2002) and Standard Organization of Nigeria (SON, 1989) . In the present study, the moisture content of the blends was similar to the finding of Mohamed and Huiming (2007) .
Scientific studies reported on the importance of low moisture content in complementary foods, especially to increase the nutrient composition (Amankwah et al., 2009) and shelf life of the product (Kikafunda, 2006) . It is evident that the low moisture content of food products inhibits biochemical activities of invading microorganisms, and thereby prevents food spoilage during storage (Kikafunda, 2006 Therefore, supplementing cereals with these foods could lead to higher mineral content.
The crude fibre content of the three blends also showed significant difference where the highest value was observed in B3 (2.61±0.01). The crude fibre content of infant food is supposed to be low Brown et al. (1998) recommended that foods fed to infants and children should be energy-dense as low-energy foods tend to limit total energy intake and the utilization of other nutrients. As a result, interpreting the level of phytate as phytate/mineral molar ratio (proxy indicator of bioavailability) is suggested by most studies.
Effect of different cereal: legume blending ratio on mineral content, anti-nutritional factors and phytate: minerals molar ratio of complementary foods
As indicated in Table 2 the three blends had phytate/zinc molar of 6.8 (B1), 6.3 (B2) and 5.8 (B3). Considering phytate/zinc molar ratio < 15 as desirable limit for absorption, phytate:zinc molar ratios of all the blends were low thus met the desired level. The contribution of the low phytate/ zinc molar ratio to bioavailability of Zinc was justified by Hotz and Brown (2004) , who reported zinc absorption to be 18% and 25% for adult males and females, respectively if the phytate/zinc molar ratio is >18, whereas for diets with phytate/zinc molar ratios between 4 and 18 the corresponding estimates for adults are 26% and 34%, respectively. Brou et al., 2013; Gamel et al. (2006) explained that an increase of WAI could be attributed to an increase in protein content and Kinsella (1976) As indicated in Table 4 
